Experiments using polypeptide chains of immunoglobulins 2 ) have been performed by several authors to study the requirements of the formation of Ig molecules in vitro from the constituent H-and L-chains 3 ). Where interest was focussed on chemical problems, myeloma proteins were used, owing to their ready accessibility in pure form and in sufficient quantity. For the experiments described in this text chromatographically isolated IgG myeloma proteins were used. The percentage of recombined polypeptides was evaluated from the sedimentation pattern and from the starch gel electrophoresis of isolated H-and L-chains. In the experiments with Η-chains in the form of an exclusively fast sedimenting fraction (9.5 S), the percentage of recombined molecules was significantly smaller than in experiments using Η-chains in a non-aggregated form (4.6 S). The influence of the ratio of H:L chains in the recombination mixture was also studied and in accordance with other authors a proportion of 3:1 was found to be most favorable with respect to the maximum regain of y-globulin molecules.
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Discussion
Whereas the elution diagram of the reduced and alkylated protein Sch. shows two peaks, that of protein He. reveals three components. By starch gel electrophoresis, it could be demonstrated that the two incompletely resolved peaks consist of Η-chains probably in some polymeric state. No L-chains could be detected in these components by immunoelectrophoresis. Aggregation of Η-chains in buffers at neutral pH is one of the main obstacles in recombination experiments. Satisfactory results have been obtained by the use of a three step dialysis procedure (2) . Recently a singlesolvent recombination procedure has been described, which takes advantage of the use of 0.004 mol/1 sodium acetate buffer at pH 5.4 (10). In this solvent H-chains of human IgG and myeloma protein were found to be stable up to three weeks in the cold as monodisperse dimers. In these experiments the proteins were prepared by precipitation with 1.6 mol/1 (NH 4 ) 2 SO 4 or by the method of COHN (fraction II 1-2).
The myeloma proteins used in our experiments were isolated chromatographically and mixed with the small amount of material, which was lyophilized prior to iodination. In earlier recombination experiments (11) under the same conditions with lyophilized myeloma proteins, the yield of recombined polypeptides was about 40%; this effect of lyophilization must be taken into consideration. Moreover it is remarkable, that very fast sedimenting components of ~ 15S, as they had been observed with lyophilized proteins (12) did not appear with non-lyophilized proteins. As an aggregation of Η-chains to 17S components can be achieved by adding sodium chloride to a final concentration of 0.1 mol/1 to y-chains in a 0.004 mol/1 sodium acetate buffer (10), the tendency to aggregate seems to depend more on the nature or the state of the protein than on the ionic strength of the buffer. Otherwise one would expect the formation of the fast sedimenting components in the 0.15 mol/1 SORENSEN phosphate buffer of nearly the same pH. This is neither the case in Η-chains prepared shortly after the reduction of the myeloma proteins, nor in preparations stored for 3 weeks in the cold. Most probably the high recombination rate of ~ 80 or 90% is the consequence of this situation. The sedimentation coefficients of the H 1 -and H 2 -chain peak from gel filtration show predominantly a 4.8S and a 4.6S component, respectively, which most probably consist of dimers of Η-chains. The ^-fraction may contain some material faster than 7.7S, which could not be measured, because of low concentration, but which might cause the elution profile (tab. 1). The absence of a 4.6S or 4.8S component, i. e., H-chain dimers, in the Η-chain material Sch. may explain the better recombination rate in the experiment He./Sch. in comparison with the experiment Sch./He. A comparable regain of 7S-molecules has been observed by the abovementioned authors (10) using L-chains in an excess to Η-chains. As the results show, no L-chain exess is needed under the experimental conditions described here. The antigenic behavior of the 6.4S components, which resulted from recombination of H-and L-chains is that of an IgG molecule ( fig. 9 ). The stability of these molecules should be based exclusively on non-covalent forces. This can be concluded from the result of a gel filtration experiment with a mixture of . 7) . No interaction can be detected as far as the formation of material is concerned, which is of the size of the y-globulin molecule. This indicates that no reactive sulfhydryl groups remained after alkylation.
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